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IMAGE READING APPARATUS AND IMAGEL
PROCESSING METHOD THEREFOR, IMAGE
FORMATION APPARATUS, IMAGE
PROCESSING SYSTEM AND PRINTING TIME
SHORTENING METHOD THEREFOR

BACKGROUND OF THE

INVENTION

1. Field of the Invention

The present invention relates to an 1image reading apparatus
and an 1mage processing method therefor, an 1image forma-
tion apparatus, an image processing system and a printing,
time shortening method therefor, and particularly, to an image
reading apparatus and an image processing method therefor,
an 1mage formation apparatus, an 1mage processing system
and a printing time shortening method therefor which shorten
the FCOT for direct printing 1n a P2P-connecting scanner
printer system.

2. Description of the Related Art

In recent years, a system that connects a plurality of image
processing apparatuses, such as a scanner, a printer, and the
like, has been proposed. Such a system often adopts the LAN
(Local Area Network) as an interface that connects individual
image processing apparatuses. This 1s because the LAN inter-
face can physically and logically utilize the general-purpose
technology, and can be a loosely coupled one, which allows
the independence of the mndividual 1mage processing appara-
tuses to be enhanced.

However, with such a system, the entire system becomes
extensive, thus there occurs a problem that the system 1ntro-
duction cost and the maintenance cost are increased.

Then, recently, a scanner printer system that P2P connects
the scanner and the printer with an interface that 1s loosely
coupled for both software and hardware has been proposed.
One of the advantages of this scanner printer system 1s, for
example, a flexibility that allows a scanner and a printer to be
freely combined to configure a system.

However, there has been a demand that, if possible, the
printer be not provided with either a software special mecha-
nism or a hardware one only for connecting a scanner (in
other words, that this system be configured with a general-
purpose printer). Then, in the present situation, because a
printer which 1s capable of direct printing a PDF (Portable
Document Format) file not through the driver 1s available, the
method with which image data read by the scanner (hereafter
referred to as the scanned 1image) 1s converted into a PDF {ile
by the scanner to be outputted to the printer (this method 1s
hereafter referred to as Scan to Print one) has been adopted,
and such scanner printer system has been made possible to be
utilized as an alternative to a copying machine.

However, the first page of a PDF file cannot be printed out
unless the PDF file 1s read to the last, due to the structure of the
file format, thus a problem that the FCOT (First Copy Output
Time) 1s extremely long has been presented.

Then, to solve this problem, for example, an 1image forma-
tion apparatus and program which sequentially stores the
objects included 1n the PDF file, and when 1t 1s determined
that all the objects constituting a prescribed page have been
stored, the prescribed page 1s subjected to printing processing
1s available (as disclosed in Japanese Patent Application Laid-
Open 2004-2027754, for example).

In addition, for example, a file structure changing method
tor PDF file with which, by disposing the definition section of
the 1indirect object in the body portion of a PDF file at the
head, and thereafter, disposing the reference section of the
indirect object 1 the body portion, interpretation can be per-
formed from the head of the file, which eliminates the need for
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using a spool device, 1s available (as disclosed 1n Japanese
Patent Application Laid-Open 2003-84940, for example).

However, with the art as disclosed 1n Japanese Patent
Application Laid-Open 2004-202754, the printing process-
ing cannot be started until all the objects constituting the
prescribed page are stored, thus the FCOT cannot always be
shortened, and with the art as disclosed 1n Japanese Patent
Application Laid-Open No. 2003-84940, the file structure of
a PDF file which has been once generated 1s restructured, thus
the FCOT becomes still longer, and 1n addition, the scanner in
the scanner printer system 1s required to have a storage area
with a large capacity.

SUMMARY OF THE INVENTION

Thus, the present mvention has been made 1 view of the
above circumstances and provides image reading apparatus
and 1mage processing method therefore, 1image formation
apparatus, 1mage processing system and printing time short-
enming method therefore which can shorten the FCOT 1n Scan
to Print operation 1n the scanner printer system.

An aspect of the present invention provides an 1mage read-
ing apparatus connected, through a communication interface,
with an 1mage formation apparatus that carries out 1mage
formation of a document file 1n a form of a prescribed format,
which includes: a reading section that reads originals, and
generates image data for each original; a document file gen-
eration section that generates the document file including
image data generated from one sheet of original in the reading
section; and an output section that outputs the document file
generated 1n the document file generation section to the image
formation apparatus through the communication interface.

And another aspect of the present mvention provides an
image reading apparatus connected, through a communica-
tion mterface, with an image formation apparatus that carries
out 1mage formation of a document file 1n a form of a pre-
scribed format, which includes: a reading section that reads
originals, and generates 1image data for each original; a docu-
ment file generation section that generates the document file
by one on the basis of all the image data generated 1n the
reading section; an information msertion section that, when
the document file generation section generates the document
file including all the image data, inserts a piece of information
indicating a separation between the image data 1n the docu-
ment file; and an output section that outputs the document file
generated 1n the document file generation section to the image
formation apparatus through the communication interface.

And another aspect of the present invention provides an
image formation apparatus connected with an image reading
apparatus through a communication interface, which
includes: an iput section that inputs a document file output-
ted from the image reading apparatus through the communi-
cation interface and including all image data read by the
image reading apparatus 1n a form of a prescribed format; an
information detection section that, during mput of the docu-
ment file by the mput section, detects a piece of information
inserted into the document file, and recognizes the image data
disposed 1n the document file on the basis of the detected
piece of mformation; and an 1mage formation section that
carries out 1mage formation of the image data recognized 1n
the information detection section.

And another aspect of the present invention provides an
image processing system in which an 1image reading appara-
tus 1s connected with an image formation apparatus through a
communication interface, in which the image reading appa-
ratus includes: a reading section that reads an original, and
generates image data for each original; a document file gen-
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eration section that generates a document file by one 1n a form
of a prescribed format on the basis of all the image data

generated 1n the reading section; an information insertion
section that, when the document file generation section gen-
erates the document file including all the 1image data, inserts a
piece of mformation 1indicating a separation between image
data in the document file; and an output section that outputs
the document file generated in the document file generation
section to the image formation apparatus through the com-
munication interface, and; the 1mage formation apparatus
which includes an mput section that inputs the document file
outputted from the image reading apparatus through the com-
munication interface; an information detection section that,
during input of the document file by the iput section, detects
a piece ol information inserted 1nto the document file, and, on
the basis of the detected piece of information, recognizes the
image data disposed 1n the document file; and an 1mage for-
mation section that carries out image formation of the image
data recognized 1n the information detection section.

And another aspect of the present mvention provides an
image processing method for an 1mage reading apparatus
connected, through a communication interface, with an
image formation apparatus that carries out image formation
of a document file 1n the form of a prescribed format, which
includes: reading originals and generating image data for
cach original by areading section; generating, by a document
file generation section, the document file including 1image
data generated from one sheet of original in the reading sec-
tion; and outputting, by an output section, the document file
generated 1n the document file generation section to the image
formation apparatus through the communication intertace.

And another aspect of the present imvention provides a
printing time shortening method for an 1mage processing
system 1n which an 1mage reading apparatus 1s connected
with an 1image formation apparatus through a communication
interface, which includes, in the image reading apparatus,
reading originals and generating image data for each original
by a reading section; generating, by a document file genera-
tion section, a document file by one 1n a form of a prescribed
format on the basis of all image data generated in the reading
section; mserting, by an information insertion section, a piece
of information 1indicating a separation between image data 1n
the document file, when the document file generation section
generates a document file including all the image data; and
outputting, by an output section, the document file generated
in the document file generation section to the 1image forma-
tion apparatus through the communication interface, and in
the image formation apparatus, inputting, by an input section,
the document file outputted from the image reading apparatus
through the communication interface; detecting a piece of
information inserted into the document file during mnput of the
document file by the input section, and recognizing the image
data disposed in the document file on the basis of the detected
piece of information by an information detection section; and
carrying out 1mage formation of the image data recognize 1n
the information detection section by an image formation sec-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the present invention will be described in
detail based on the following figures, wherein:

FIG. 1 1s a diagram 1illustrating one example of the system
confliguration of a scanner printer system utilizing the image
reading apparatus and the image formation apparatus pertain-
ing to the present invention;
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4

FIG. 2 1s a block diagram illustrating one example of the
functional scheme of the scanner 2 and the printer 3 as shown
in FI1G. 1;

FIG. 3 1s a flow chart 1llustrating the flow of the processing,
carried out by the scanner when a Scan to Print operation 1s
performed 1n the scanner printer system;

FIG. 4 1s a block diagram 1illustrating one example of the
functional scheme of the scanner 2 and the printer 3 as shown
in FI1G. 1;

FIG. 5A and FIG. 3B are drawings illustrating the insertion
of the header for starting the nth page and the footer for
ending the nth page into the PDF file that 1s carried out by the
information insertion section of the scanner;

FIG. 6 1s a flow chart 1llustrating the tlow of the processing,
carried out by the scanner when a Scan to Print operation 1s
performed 1n the scanner printer system; and

FI1G. 7 1s a flow chart 1llustrating the flow of the processing
carried out by the printer when a Scan to Print operation 1s
performed 1n the scanner printer system.

DETAILED DESCRIPTION OF THE INVENTION

Hereinbelow, embodiments of the present invention will be
described in detail with reference to the attached drawings.

FIG. 1 1s a diagram 1llustrating one example of the system
confliguration of a scanner printer system 1 utilizing the image
reading apparatus and the image formation apparatus pertain-
ing to the present mvention.

As shown 1 FIG. 1, the scanner printer system 1 15 con-
figured by connecting a scanner 2 and a printer 3 through a
USB cable 4 having a USB (Universal Serial Bus) specifica-
tion 1nterface, or the like. The interface connecting the scan-
ner 2 and the printer 3 need not be limited to the USB speci-
fication interface, and a wired channel, such as the IEEE (the
Institute of Flectrical and Electronic Engineers) 1394 cable,
the L AN cable, the RS-232C cable, or the like, and a wireless
channel, such as the wireless LAN, the IrDA (Infrared Data
Association) infrared communication channel, or the like,
may be used for connection.

The printer 3 1s capable of direct printing a PDF f{ile
received not through the driver.

Example 1

As EXAMPLE 1, a scheme that generates a single page
PDF file for one scanned image, and outputs 1t to the printer 3
will be described.

FIG. 2 1s a block diagram illustrating one example of the
functional scheme of the scanner 2 and the printer 3 as shown
in FIG. 1.

As shown 1n FI1G. 2, the scanner 2 1s configured to comprise
a document reading section 3, an 1image processing section 6,
a PDF generation section 7, and a commumnication I/F 81.

The document reading section 3 reads a original for carry-
ing out a processing to generate a scanned image, being
composed of an 1mage sensor, such as a CCD (Charge
Coupled Device), or the like, a motor which moves the car-
riage loaded with the image sensor, or the original, and the
like. The document reading section 5 generates one scanned
image (which 1s referred to as a scanned 1image for one page)
every time one sheet of original 1s read. In other words, with
n sheets of original being read by the document reading
section 5, scanned 1mages for n pages are generated.

The 1mage processing section 6 carries out an 1image pro-
cessing (for example, an enlargement processing, a reduction
processing, or the like) on the scanned image generated by the
document reading section 5, being made up by operating the
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processor with software, or being composed of an IC (Inte-
grated Circuit) for image processing, and the like.

The PDF generation section 7 carries out a processing for
generating a single page PDF file on the basis of the scanned
image for one page generated by the document reading sec- 5
tion 5.

The communication I/F 81 provides an interface for data
communication that 1s connectable with the printer 3, and the
scanner 2 outputs the single page PDF file to the printer 3
through the communication I/F 81. 10

As shown 1n FIG. 2, the printer 3 1s configured to comprise
a communication I/'F 82, and a print processing section 9.

The communication I'F 82 provides an interface for data
communication that 1s connectable with the scanner 2, and the
printer 3 receives the single page PDF file from the scanner 2 1°
through the communication I/F 82.

The print processing section 9 carries out a print processing,
for the scanned 1mage included in the single page PDF file at
the time when the input of the single page PDF file has been
completed. 20

Next, the flow of the processing carried out by the scanner
when a Scan to Print operation 1s performed in the scanner
printer system will be described with reference to the tlow
chart as shown in FIG. 3.

The document reading section reads the original to gener-
ate a scanned 1image (at step S301); the PDF generation sec-
tion generates a single page PDF file on the basis of the
scanned 1mage for one page (at step S302); outputs the gen-
erated single page PDF file to the printer through the com-
munication I/F (at step S303); and if the scanned 1image for the
nextpage 1s given (YES at step S304), the program 1s returned
to the step S302.

When no scanned 1mage for the next page 1s given (NO at
step S304), the processing 1s ended.

Therelore, the scanned 1mage for one page 1s outputted to
the printer as a single page PDF file, thus the printer can start
the print processing at the time when the 1nput of the single
page PDF file has been completed, and there 1s no need for
waiting the print processing until the end of the file 1s input-
ted, as with the multipage PDF file, which allows the FCOT to
be shortened.

For the printer 3, a scanner printer system can be con-
structed using a general-purpose printer that 1s capable of
direct printing a PDF file.
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Example 2

As EXAMPLE 2, a scheme that generates one PDF f{ile

including a plurality of scanned 1images, and outputs it to the
printer 3 will be described.

FIG. 4 1s a block diagram 1illustrating another example of
the functional scheme of the scanner 2 and the printer 3 as

shown 1n FIG. 1.

As shown 1n FIG. 4, the scanner 2 1s configured to comprise 53
a document reading section 3, an 1image processing section 6,
a PDF generation section 7, and a commumnication I'F 81.

The document reading section 5 reads a original for carry-
ing out a processing to generate a scanned image, being
composed of an 1image sensor, such as a CCD, or the like, a 60
motor which moves the carriage loaded with the 1image sen-
sor, or the original, and the like. The document reading sec-
tion 5 generates one scanned 1image (which 1s referred to as a
scanned 1image for one page) every time one sheet of original
1s read. In other words, with n sheets of original being read by 65
the document reading section 5, scanned 1mages for n pages
are generated.

6

The 1mage processing section 6 carries out an image pro-
cessing (for example, an enlargement processing, a reduction
processing, or the like) on the scanned image generated by the
document reading section 5, being made up by operating the
processor with software, or being composed of an IC for
image processing, and the like.

The PDF generation section 7 carries out a processing for
generating a PDF {file including all scanned images (i.e., a
multipage PDF file) generated by the document reading sec-
tion 5. In generating a PDF f{ile, an information insertion
section 10 carries out processings ol inserting a piece of
information indicating the start of the page (which 1s hereafter
referred to as the header for starting the nth page) at the
beginning of the page object for the scanned 1mage on the
respective pages 1n the PDF file, and inserting a piece of
information indicating the end of the page (which 1s hereatter
referred to as the footer for ending the nth page) at the tail of
the page object.

The communication I/F 81 provides an interface for data
communication that 1s connectable with the printer 3, and the
scanner 2 outputs the PDF file to the printer 3 through the
communication I/F 81.

As shown 1n FIG. 4, the printer 3 1s configured to comprise
a communication I/F 82, an inserted information detection
section 11, and a print processing section 9.

The communication I/F 82 provides an interface for data
communication that 1s connectable with the scanner 2, and the
printer 3 receives the PDF file from the scanner 2 through the
communication I/'F 82.

The mserted information detection section 11 detects the
header for starting the nth page and the footer for ending the
nth page which are inserted in the recerved PDF file, and
transiers the page object including the scanned image on the
nth page that exists between the header for starting the nth
page and the footer for ending the nth page to the print
processing section 9.

The print processing section 9 carries out a print processing,
of the scanned 1image included 1n the page object in the PDF
file.

Next, about insertion of the header for starting the nth page
and the footer for ending the nth page into the PDF {ile that 1s
carried out by the mnformation insertion section 10 in the
scanner 2 will be described with reference to FIG. 5 A and
FIG. 5B.

FIG. 5A 1s a drawing illustrating one example of the file
structure of a PDF file 121 including N scanned images gen-
erated by the PDF generation section 7.

First, at the beginning of the PDF file 121, a comment of %
PDF-1.x 1s written; next, the page object for the scanned
image on the 1stpage 1s disposed; next, the page object for the
scanned image on the 2nd page 1s disposed; thereatter, the 3rd
page, the 4th page, . . . follow; then the page object for the
scanned image on the Nth page, the final one, 1s disposed; and
at the tail of the PDF file 121, a prescribed comment 1s
written, the PDF file ending.

In other words, the PDF generation section 7 adds a read
scanned 1image to the PDF file 121 each time while generating
the PDF file 121, thus the page objects for the scanned images
in the PDF file 121 are arranged in the order of page, the
generated PDF file 121 providing a simple {ile structure.

FIG. 5B 1s a drawing illustrating one example of the file
structure of a PDF file 122 into which the header for starting
the nth page and the footer for ending the nth page have been
inserted by the information nsertion section.

As shown 1n FIG. 5B, belore the page object including the
scanned 1mage on the 1st page, a header for starting the 1st
page 1311 1s written, and after that object, a footer for ending

-
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the 1st page 1312 1s written; next, before the page object
including the scanned 1mage on the 2nd page, a header for
starting the 2nd page 1321 1s written, and after that object, a
tooter for ending the 2nd page 1322 1s written; thereafter, the
3rd page, the 4th page, . . . follow; then before the page object
including the scanned 1image on the Nth page, the final one, a
header for starting the Nth page 13N1 1s written, and after that
object, a footer for ending the Nth page 13N2 1s written.

Theretfore, by detecting the header for starting the nth page,
it can be recognized that the page object existing subse-
quently to the header 1s for the scanned 1image on the nth page,
and thereatter, by detecting the footer for ending the nth page,
it can be recognized that the page object including the
scanned 1mage on the nth page has been ended, thus even 1
the PDF file 1s not inputted to the last, the page object includ-
ing the scanned 1mage on the nth page can be completely
recognized, which allows print processing of the scanned
image on the nth page to be carried out without problems.

Next, the flow of the processing carried out by the scanner
when a Scan to Print operation 1s performed in the scanner
printer system will be described with reference to the tlow
chart as shown in FIG. 6.

The document reading section reads the original to gener-
ate a scanned 1mage (at step S601), and the PDF generation
section starts generating a PDF file on the basis of the scanned
image (at step S602).

Herein, the PDF generation section sets the n indicating the
page number for the scanned image to 1 (at step S603); the
information insertion section inserts the header for starting
the nth page into the PDF file (at step S604); and the PDF
generation section disposes the page object including the
scanned image on the nth page after the header for starting the
nth page that has been inserted into the PDF file (at step
S605). Then, when the disposal of the page object including
the scanned 1image on the nth page 1s ended (YES at step
S5606), the information 1nsertion section inserts the footer for
ending the nth page after the page object including the
scanned 1mage on the nth page that has been disposed in the
PDF file (at step S607).

Then, whether the nth page 1s the final page 1s 1dentified (at
step S608); 1f the nth page 1s not the final page (NO at step
S608), the program goes to the step S609, and 11 the nth page
1s the final page (YES at step S608), the program goes to the
step S610.

I, at the step S608, the nth page 1s not the final page (NO
at step S608), the n1s setton+1 (at step S610), the program 1s
returned to the step S604.

I, at the step S608, the nth page 1s the final page (YES at
step S608), with the generation of the PDF file being ended
(YES at step S609), the generated PDF {ile 1s outputted to the
printer through the commumcation I/F (at step S611), the
processing being ended.

Next, the flow of the processing carried out by the printer
when a Scan to Print operation 1s performed 1n the scanner
printer system will be described with reference to the flow
chart as shown in FIG. 7.

The PDF file 1s received from the scanner through the
communication I/F (at step S701), and the 1inserted informa-
tion detection section starts analyzing the PDF file (at step
S702).

Herein, the inserted information detection section sets the
n indicating the page number for the scanned image to 1 (at
step S703); detects the header for starting the nth page (YES
at step S704); detects the footer for ending the nth page (YES
at step S705); the print processing section carries out print
processing for the scanned 1mage of the nth page configured
between the header for starting the nth page and the footer for
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ending the nth page (at step S706); and sets the n to n+1 (at
step S707), the program being returned to the step S704.

In addition, 11, at the step S704, the header for starting the
nth page 1s not detected (NO at step S704), the processing 1s
ended.

In addition, 11, at the step S705, the footer for ending the nth
page 1s not detected (NO at step S705), 1t 1s recognized as an
error ol the PDF file (at step S708), the processing 1s ended.

In EXAMPLE 2, the scheme 1in which the header for start-
ing 1s inserted belore the page object, and the footer for
ending 1s iserted after the page object has been described,
however, a scheme 1n which a piece of information which
indicates the separation 1s inserted between page objects, and
the printer recognizes the page being changed over from the
piece ol information may be used.

As mentioned above, a first aspect of the present invention
1s an 1mage reading apparatus connected, through a commu-
nication interface, with an 1image formation apparatus that
carries out image formation of a document file 1n a form of a
prescribed format, which includes: a reading section that
reads originals, and generates 1mage data for each original; a
document file generation section that generates the document
file including 1image data generated from one sheet of original
in the reading section; and an output section that outputs the
document file generated 1n the document file generation sec-
tion to the image formation apparatus through the communi-
cation interface.

A second aspect of the present invention 1s an 1image read-
ing apparatus connected, through a communication interface,
with an 1mage formation apparatus that carries out image
formation of a document file 1n a form of a prescribed format,
which includes: a reading section that reads originals, and
generates image data for each original; a document file gen-
eration section that generates the document file by one on the
basis of all the image data generated 1n the reading section; an
information insertion section that, when the document file
generation section generates the document file including all
the 1image data, inserts a piece of information indicating a
separation between the image data 1n the document file; and
an output section that outputs the document file generated 1n
the document file generation section to the image formation
apparatus through the communication interface.

A third aspect of the present invention 1s the 1mage reading
apparatus according to the second aspect of the present mnven-
tion 1n which the document file generation section may dis-
pose an object including the image data 1n the document file
in the order of generation 1n the reading section; the informa-
tion msertion section may insert, before the object, a piece of
information indicating a start of the object, and may 1nsert,
alter the object, a piece of information indicating an end of the
object.

A Tourth aspect of the present invention 1s the image read-
ing apparatus according to the second aspect of the present
invention in which the document file generation section may
dispose an object including the 1mage data in the document
file 1n the order of generation 1n the reading section; and the
information insertion section may insert the piece of infor-
mation between the objects.

A fifth aspect of the present invention 1s an 1mage forma-
tion apparatus connected with an 1mage reading apparatus
through a communication interface, which includes: an input
section that inputs a document file outputted from the 1mage
reading apparatus through the communication interface and
including all image data read by the image reading apparatus
in a form of a prescribed format; an information detection
section that, during mput of the document file by the 1nput
section, detects a piece of information inserted into the docu-
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ment file, and recognizes the image data disposed i the
document file on the basis of the detected piece of informa-
tion; and an 1image formation section that carries out 1image
formation of the image data recognized in the immformation
detection section.

A si1xth aspect of the present invention 1s the image forma-
tion apparatus according to the fifth aspect of the present
invention 1n which, 1n the document file, an object including
the 1mage data may be disposed 1n the order of page, a piece
of information indicating the start of the object may be
inserted before the object, and a piece of information indicat-
ing the end of the object may be 1nserted after the object, the
information detection section may recognize, on the basis of
the pieces ol information, the object disposed between the
pieces of information as an object for the 1image data gener-
ated from one sheet of original.

A seventh aspect of the present invention 1s the image
formation apparatus according to the fifth aspect of the
present mvention in which, in the document file, an object
including the image data may be disposed in the order of
page, the piece of information may be mserted between the
object; the mformation detection section may recognize, on
the basis of the pieces of information, an object disposed
between the piece of information as an object for the image
data generated from one sheet of orniginal.

A eighth aspect of the present invention 1s an 1mage pro-
cessing system in which an image reading apparatus con-
nected with an 1mage formation apparatus through a commu-
nication interface, i which the image reading apparatus
includes: a reading section that reads an original, and gener-
ates 1mage data for each original; a document file generation
section that generates a document file by one 1n a form of a
prescribed format on the basis of all the image data generated
in the reading section; an information insertion section that,
when the document file generation section generates the
document file including all the image data, inserts a piece of
information indicating a separation between image data in the
document {file; and an output section that outputs the docu-
ment file generated in the document file generation section to
the 1mage formation apparatus through the communication
interface, and the image formation apparatus which includes
an input section that inputs the document file outputted from
the 1mage reading apparatus through the communication
interface; an information detection section that, during input
of the document file by the mput section, detects a piece of
information inserted into the document file, and, on the basis
of the detected piece of information, recognizes the image
data disposed 1n the document file; and an 1mage formation
section that carries out image formation of the image data
recognized 1n the information detection section.

A ninth aspect of the present invention 1s the 1mage pro-
cessing system according to the eighth aspect of the present
invention, in which the document file generation section may
dispose an object including the 1image data 1n the document
file 1n the order of generation in the reading section; the
information 1nsertion section may insert, before the object, a
piece ol mformation indicating the start of the object, and

may 1nsert, aiter the object, a piece of information indicating,
the end of the object.

A tenth aspect of the present mnvention 1s the 1mage pro-
cessing system according to the eighth aspect of the present
invention, in which the document file generation section may
dispose an object including the 1image data 1n the document
file 1n the order of generation 1n the reading section; and the
information insertion section may insert the piece of infor-
mation between the object.
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A eleventh aspect of the present invention 1s the image
processing system according to the ninth and tenth aspects of
the present mvention, in which the information detection
section may recognize, on the basis of the piece of informa-
tion 1nserted by the information msertion section, an object
disposed between the piece of information as an object for the
image data generated from one sheet of original.

A twellth aspect of the present invention 1s an 1mage pro-
cessing method for an 1image reading apparatus connected,
through a communication interface, with an 1mage formation
apparatus that carries out image formation of a document file
in the form of a prescribed format, which includes: reading
originals and generating image data for each original by a
reading section; generating, by a document file generation
section, the document file including 1image data generated
from one sheet of original 1n the reading section; and output-
ting, by an output section, the document file generated 1n the
document file generation section to the image formation
apparatus through the communication interface.

A thirteenth aspect of the present invention 1s a printing
time shortening method for an 1mage processing system in
which an 1image reading apparatus 1s connected with an 1image
formation apparatus through a communication interface,
which includes, 1n the image reading apparatus, reading origi-
nals and generating image data for each original by a reading
section; generating, by a document file generation section, a
document file by one 1n a form of a prescribed format on the
basis of all image data generated 1n the reading section; insert-
ing, by an information insertion section, a piece of informa-
tion 1indicating a separation between image data 1n the docu-
ment {ile, when the document file generation section
generates a document file including all the image data; and
outputting, by an output section, the document file generated
in the document file generation section to the 1image forma-
tion apparatus through the communication interface, and in
the image formation apparatus, inputting, by an input section,
the document file outputted from the image reading apparatus
through the communication interface; detecting a piece of
information inserted into the document file during input of the
document file by the mnput section, and recognizing the image
data disposed in the document file on the basis of the detected
piece of information by an information detection section; and
carrying out image formation of the image data recognize 1n
the information detection section by an image formation sec-
tion.

A Tourteenth aspect of the present invention 1s the method
according to the thirteenth aspect of the present ivention,
which may include disposing, by the document file genera-
tion section, an object including the 1image data in the docu-
ment file 1n the order of generation 1n the reading section; and
iserting, by the information insertion section, a piece of
information indicating the start of the object before the object,
and a piece of information indicating the end of the object
aiter the object.

A fifteenth aspect of the present invention 1s the method
according to the thirteenth aspect of the present ivention,
which may include disposing, by the document file genera-
tion section, an object including the 1image data in the docu-
ment file 1 the order of generation 1n the reading section;
iserting, by the information insertion section, the piece of
information between the objects.

A sixteenth aspect of the present invention 1s according to
the thirteenth and fifteenth aspects of the present invention,
which may include recognizing, by the information detection
section, on the basis of the piece of information nserted by
the information insertion section, an object disposed between
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the pieces of information as an object including the image
data generated from one sheet of orniginal.

According to the present invention, the system 1s schemed
such that, 1n carrying out the Scan to Print operation on a
multipage PDF file, the scanner inserts the header for starting
betfore the page object for the scanned 1mage that has been
disposed 1n the PDF file, and the footer for ending after that,
and the printer recognizes that the image data disposed
between the header for starting and the footer for ending
corresponds to the original for one sheet, thus an etlect that,
even 11 the printer does not input the PDF file to the last, it can
carry out print processing the recognized scan image, which
results in the FCOT {for the Scan to Print operation being
shortened, can be provided.

The foregoing description of the embodiments of the
present invention has been provided for the purpose of 1llus-
tration and description. It 1s not intended to be exhaustive or
to limit the invention to the precise forms disclosed. Obvi-
ously, many modifications and variations will be apparent to
practitioners skilled in the art. The embodiments were chosen
and described 1n order to best explain the principles of the
invention and 1ts practical applications, thereby enabling
other skilled in the art to understand the invention for various
embodiments and with the various modifications as are suited
to the particular use contemplated. It 1s intended that the
scope of the invention be defined by the following claims and
their equivalents.

The entire disclosure of Japanese Patent Application No.
20035-245901 filed on Aug. 26, 2005 1ncluding specification,
claims, drawings and abstract 1s incorporated herein by ret-
erence 1n 1ts entirety.

What 1s claimed 1s:

1. An 1mage reading apparatus connected, through a com-
munication interface, with an 1mage formation apparatus that
carries out image formation of a document file 1n a form of a
prescribed format, comprising:

a reading section that reads originals, and generates image

data for each original;

a document file generation section that generates the docu-
ment file by one on the basis of all the image data
generated 1n the reading section;

an information insertion section that, when the document
file generation section generates the document file
including all the image data, inserts a piece of informa-
tion 1ndicating a separation between the 1image data in
the document file and an end-of-file footer; and

an output section that detects an end-of-file footer and
performs FCOT printing and outputs the document file
generated 1n the document file generation section to the
image formation apparatus through the communication
interface.

2. The image reading apparatus according to claim 1,

wherein

the document file generation section disposes an object
including the image data in the document file 1n the order
of generation 1n the reading section;

the information msertion section inserts, before the object,
a piece ol information indicating a start ot the object, and
inserts, after the object, a piece of information indicating
an end of the object.

3. The image reading apparatus according to claim 1,

wherein

the document file generation section disposes an object
including the image data 1in the document file 1n the order
of generation 1n the reading section;

the information 1nsertion section inserts the piece of infor-
mation between the objects.
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4. An 1mage formation apparatus connected with an 1mage
reading apparatus through a communication interface, com-
prising:

an 1nput section that inputs a document file outputted from

the image reading apparatus through the commumnication
interface and including all image data read by the image
reading apparatus 1n a form of a prescribed format;

an mnformation detection section that, during input of the
document file by the iput section, detects a piece of
information mserted into the document file including an
end-of-file footer, and recognizes the image data dis-
posed 1n the document file on the basis of the detected
piece ol information; and

an 1mage formation section that carries out image forma-
tion of the image data recognized in the information
detection section and performs FCOT printing.

5. The 1mage formation apparatus according to claim 4,

wherein,
in the document file,

an object including the image data 1s disposed in the order
of page,

a piece ol information indicating the start of the object 1s
inserted before the object, and a piece of information
indicating the end of the object 1s inserted after the
object,

the information detection section recognizes, on the basis
of the pieces of information, the object disposed
between the pieces of information as an object for the
image data generated from one sheet of original.

6. The image formation apparatus according to claim 4,

wherein,

1n the document file,

an object including the image data 1s disposed 1n the order
of page,

the piece of information 1s iserted between the objects;

the information detection section recognizes, on the basis
of the pieces of information, an object disposed between
the pieces of information as an object for the 1mage data
generated from one sheet of original.

7. An 1mage processing system in which an image reading,
apparatus 1s connected with an 1image formation apparatus
through a communication interface, wherein

the 1mage reading apparatus comprises:

a reading section that reads originals, and generates 1mage
data for each original;
a document file generation section that generates a docu-
ment {ile by one 1n a form of a prescribed format on the
basis of all the image data generated in the reading
section;
an information msertion section that, when the document
file generation section generates the document file
including all the image data, inserts a piece of informa-
tion 1ndicating a separation between image data in the
document file and an end-ot-file footer, and
an output section that outputs the document file generated
in the document file generation section to the 1mage
formation apparatus through the communication inter-
face, and
the 1mage formation apparatus comprises:
an mput section that detects an end-of-file footer and
performs FCOT printing and inputs the document file
outputted from the 1mage reading apparatus through
the communication interface;

an information detection section that, during input of the
document file by the input section, detects a piece of
information 1nserted into the document file, and, on
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the basis of the detected piece of information, recog-
nizes the image data disposed 1n the document file;
and

an 1mage formation section that carries out image for-
mation of the image data recognized in the informa-
tion detection section.

8. The mmage processing system according to claim 7,
wherein

the document file generation section disposes an object

including the image data in the document file 1n the order
of generation 1n the reading section;

the information msertion section inserts, before the object,

a piece ol information indicating the start of the object,
and 1nserts, after the object, a piece of information 1ndi-
cating the end of the object.

9. The 1mage processing system according to claim 8,
wherein

the information detection section recognizes, on the basis

of the piece of information inserted by the information
isertion section, an object disposed between the pieces
of information as an object for the image data generated
from one sheet of original.

10. The image processing system according to claim 7,
wherein

the document file generation section disposes an object

including the image data in the document file 1n the order
ol generation 1n the reading section;

the information insertion section inserts the piece of infor-

mation between the objects.

11. The image processing system according to claim 10,
wherein

the information detection section recognizes, on the basis

of the piece of information inserted by the information
isertion section, an object disposed between the pieces
of information as an object for the image data generated
from one sheet of original.

12. A printing time shorteming method for an 1image pro-
cessing system 1n which an image reading apparatus connects
with an image formation apparatus through a communication
interface, comprising:

in the 1mage reading apparatus,

reading originals and generating image data for each origi-

nal by a reading section;

generating, by a document file generation section, a docu-

ment {ile by one 1n a form of a prescribed format on the
basis of all image data generated in the reading section;
inserting, by an information insertion section, a piece of
information indicating a separation between image data
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in the document file and an end-of-file footer, when the
document file generation section generates a document
file including all the image data; and

outputting, by an output section, that detects an end-of-file
footer and performs FCOT printing and the document
file generated in the document file generation section to
the image formation apparatus through the communica-
tion interface, and

in the 1mage formation apparatus,

inputting, by an input section, the document file outputted
from the 1image reading apparatus through the commu-
nication interface;

detecting a piece of information inserted into the document
file during input of the document file by the 1nput sec-
tion, and recognizing the image data disposed in the
document file on the basis of the detected piece of infor-
mation by an information detection section; and

carrying out, by an 1image formation section, image forma-
tion of the image data recognize in the information
detection section.

13. The method according to claim 12, further comprising;:

disposing, by the document {file generation section, an
object including the image data in the document file 1n
the order of generation 1n the reading section;

inserting, by the information insertion section, a piece of
information indicating the start of the object before the
object, and a piece of information 1indicating the end of
the object after the object.

14. The method, according to claim 13, further comprising;:

recognizing, by the information detection section, on the
basis of the piece of information inserted by the infor-
mation insertion section, an object disposed between the
pieces of information as an object including the 1image
data generated from one sheet of original.

15. The method according to claim 12, further comprising:

disposing, by the document file generation section, an
object including the image data in the document file 1n
the order of generation 1n the reading section;

inserting, by the information msertion section, the piece of
information between the objects.

16. The method, according to claim 15, further comprising:

recognizing, by the information detection section, on the
basis of the piece of information inserted by the infor-
mation 1nsertion section, an object disposed between the
pieces of information as an object including the 1image
data generated from one sheet of original.
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